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clathrata）的 Fv/Fm分别为 0.808±0.004 和 0.816±0.009，显著高于羽状蕨藻
（Caulerpa mexicana）。 大相对电子传递速率 rETRmax（17.522±2.922 和
19.594±4.432）、半饱和光强 Ik（53.412±8.182 和 59.707±13.520）也明显高于羽
状蕨藻（rETRmax 和 Ik 分别为 13.718±5.408 和 32.674±14.061），羽状蕨藻 NPQ
的增幅有限（0~0.2）， 大值仅为条浒苔和石莼的 38.1%和 62.5%，羽状蕨藻较























（4） 控藻生物的筛选：通过 120d 的室内培养实验研究了盾形陀螺珊瑚
（Turbinaria peltata）、枝根藻（Rhizoclonium sp.）和点斑篮子鱼（Siganus guttatus）
之间的相互作用关系。结果显示，高浓度的硝酸盐（5~10mg·L-1）刺激了丝状绿
藻枝根藻在缸内的爆发式生长，在实验 27d 时枝根藻在缸壁的面积覆盖率达到
90.5%，藻丝长度为 10~15cm。在海藻的胁迫作用下，盾形陀螺珊瑚的 P 大光
化学量子产量（Fv/Fm）均值逐渐从 0.712 降至 0.626，降幅为 10.7%~13.5%。放































Water quality is the key lines of coral aquarium. The traditional method based on 
all kinds of equipment for water treatments is too expensive for common people. In 
this study, role of the bacterium in live rocks were studied during the process of toxic 
nutrients (NH4
+/NH3 and NO3
-) elimination to evaluate the roles of live rock played in 
the removal efficiency of inorganic nitrogen nutrient. And then Chlorophyll 
fluorescence techniques were used to choose suitable macroalgae to apply them to 
remove nutrients in coral aquarium. Then, two algae screen systems which were 
comprised of turf algae with good capacity absorbing nutrients were invented. In 
addition, how the feeding behavior of grazing fish influenced the relationship between 
corals and macroalgae was explored in order to choose the fish for controlling the 
overgrowth of nuisance macroalgae in coral reef aquarium. Based on the ASS and live 
rock-refugium system, therefore, an indoor coral reef aquarium was established and 
the effect of this system was evaluated .The main results are as following below: 
(1) Removal efficiency of inorganic nitrogen nutrient in live rocks: the nutrient 
(NH4
+/NO2
−) removal experiments as well as the functional genes (AOA3, amoA, 
nosZ) detecting experiment were performed to analyze the abundance of nitrifying 
bacterium and denitrifying bacterium. These results showed that ammonia oxidizing 
bacterium was abundant that it made up 0.5%~1.4% of the total amount of bacterium, 
followed by denitrifying bacterium (only 0.2%). And ammonia oxidizing archaea was 
the least (below 0.01%). The live rocks performed the function of removing ammonia 
and nitrate because of abundant ammonia oxidizing bacterium. The average removal 
effect of live rock was 0.141mg·kg-1·h-1. However, the live rocks cannot be an 
effective medium to reduce nitrite, because the denitrifying bacterium is not the main 
species in the live rock. Thus, we need some other methods to remove NO3
-. 
(2) Choosing the nutrient filters of macroalgae: photosynthesis capacity in the 

















mexicana) was estimated through Chlorophyll fluorescence technology U. lactuca and 
E. clathrata had higher Fv/Fm than C. mexicana. There were higher maximum relative 
electron transfer rate (rETRmax) (17.522±2.922 and 19.594±4.432) and half-starved 
value of light intensity (53.412±8.182 and 59.707±13.520) in U. lactuca and E. 
clathrata than that in C. mexicana (13.718±5.408 for rETRmax and 32.674±14.061 for 
Ik), indicating that U. lactuca and E. clathrata had stronger photosynthetic capacity, 
photo-protection capacity and tolerance to higher intense light than C. mexicana. A 
significantly lower RLC initial slope α in C. mexicana implied that this algal species 
had higher photosynthetic capacity under weak light condition. C. mexicana had 
limited increase of NPQ (0~0.2), the maximum of which was equivalent to 38.1% of 
that in U. lactuca and 62.5% of that in E. clathrata. Such results suggest that the 
photosynthesis of C. mexicana may be more easily limited by intense light. Our study 
indicated that the selection of C. mexicana will be the best species because of its 
photosynthesis capacity and growth form. 
(3)  Two algal screen system (ASS) which removing nutrients through the 
growth of turf macroalgae were invented. ASS was proved to be more effective in 
NO3
- removal, and they could keep NO3
- at less than 1 mg/L 
(4) Choosing the suitable fish species to mediate the competition between algae 
and corals in coral aquarium: After a long term experiment of 120 days of the 
relationship between Turbinaria peltata、Rhizoclonium sp. and Siganus guttatus., it 
suggested that high concentration(5~10mg·L-1) of nitrate would stimulate the growth 
spurts of Rhizoclonium sp.. The length of algal filament ranged from 10cm to 15cm. 
Some polyps of T. peltata were covered by algae or were continuously touched and 
squeezed by algal filament under the action of water flow. In the meantime, the mean 
Fv/Fm gradually declined from 0.712 to 0.626 under the stress. The supplement of 4 S. 
guttatus sharply reduced the coverage of filamentous macroalgae from 90.5% to 
10.0% in 2 days，but the Fv/Fm of T. peltata didn't recover fast. However, as the stress 

















the 12th day. The study verified that the grazers indeed all avoid the negative effects 
of eutrophication on corals and it provided a new evidence for reducing the negative 
effect of algae to corals, S. guttatus can be a typical algae controller apply to coral 
aquarium． 
The results indicated that, the best way was to combine different water 
treatments together in coral aquarium. Using live rock as main treatment way, we also 
use macroalgae and ASS to absorb the redundant nutrients in the coral aquarium. 
These methods increase the diversity of creatures and bacterium, and improve the 
loading capacity of the system as well as increase the removal efficiency of nutrients. 
Additionally, we simulate all kinds of function groups of coral reef ecosystem to 
realize the self-controls and stabilization of the coral aquarium and then construct an 
effective, stable and environmental-friendly coral aquaculture system. It provides the 
technique support for the marketization of Ornamental coral aquaculture. 
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